Ligand-independent activation of pituitary ER: dependence on PKA-stimulated pathways.
In pituitary and other target tissues, estrogen acts through ERs, which are ligand-activated nuclear transcription factors. ERs can also be activated by intracellular signaling pathways in a ligand-independent manner in some cells. Because the pituitary is the target of several cAMP-activating factors, we examined the ability of cAMP to activate ERs in the alphaT3 gonadotrope cell line. Forskolin, 8-bromo-cAMP, and pituitary adenylate cyclase-activating polypeptide all enhanced ER-dependent promoter activity, which was inhibited by antiestrogen or a pituitary-specific inhibitory ER variant. Activation was PKA dependent and was blocked by the PKA inhibitor H89 or cotransfection of the inhibitor PKI. Although cAMP activated MAPK in alphaT3 cells, inhibition of MAPK with the MEK inhibitor PD98059 did not prevent forskolin-induced ER activation. Similarly, epidermal growth factor did not stimulate ER activity, although it increased MAPK activation. Forskolin-induced activation of ER was enhanced by cotransfection of steroid receptor coactivator-1 and was inhibited by the repressor of ER action, suggesting that cAMP does not alter the normal interactions between ER and cofactors. In contrast to results with estrogen, cAMP treatment did not decrease ER protein levels. These results demonstrate that in the pituitary, cAMP activates ER in a ligand-independent manner exclusively through PKA.